Searching PAJ 



1/1 s<— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-005277 
(43)Date of publication of application : 09.01.2002 



KD 1 jlnt.UI. 


r ion 0 l/UZ 




B60K 41/00 




RfiOK 41/19 

UUVI\ *T 1 / It. 




B60K 41/20 




F02D 29/00 




F02D 29/02 




// F16H 59:06 




F16H 59:14 




F16H 59:18 




F16H 59:42 




F16H 59:60 




F16H 59:66 




F16H 59:74 




F16H 63:06 



(21 Application number : 2000-187744 
(22)Date of filing : 22.06.2000 



(71 Applicant : DENSO CORP 
(72)Inventor : KATO YOSHIFUMI 

TASHIRO TSUTOMU 
MIYAMOTO NOBORU 
FUJII TAKEHfTO 



(54) VEHICLE CONTROL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicle control 
system suitable for integrated control of the vehicle 
mounted with a variable speed gear and well suitable for 
standardization and rationalization of a plurality of 
composed units of the vehicle. 

SOLUTION: In the vehicle control system CVTECU 8 
does not compute a change gear ratio but simply control -^'"R. 
the change gear ratio CVT 4 based on a target change 1 
gear ratio and a CVT input torque transmitted from a 
manager ECU 10 through a communicating line. Even if 
vehicle types and engines are modified on mounting a 
CVT unit consisting of CVT 4 and CVTECU 8 on the 
vehicle, it is unnecessary one by one to tune CVTECU 8 
according to it, therefore, it is possible to constitute the 
CVT unit independently of the vehicle type and to plan 
the standardization (making common) of the CVT unit on 
both sides of hard and soft. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A change gear ratio control means which controls a change gear ratio of a nonstep 
variable speed gear carried in vehicles. 

A change-gear-ratio calculating means which calculates a command value of a change 
gear ratio of said nonstep variable speed gear. 

A torque detection means which detects an input torque to said nonstep variable speed 
gear. 

A change-gear-ratio-control unit which is the vehicle control system provided with the 
above, and has a function as said change gear ratio control means, . Have a function as 
said change-gear-ratio calculating means and said torque detection means. It is mutually 
connected by different 1 or two or more functional units from said change-gear-ratio-control 
unit, and in a communication line in which data communications are possible said change 
gear ratio control means, Based on a command value and said input torque of said change 
gear ratio transmitted to said change-gear-ratio-control unit via said communication line 
from said functional unit, a change gear ratio of said nonstep variable speed gear is 
controlled. 

[Claim 2]The vehicle control system comprising according to claim 1: 

An axle torque determination means to determine target axle torque demanded according 

to a state of said vehicles. 

A conversion method changed into power which should take out target axle torque which 
this axle torque determination means determined from an engine of said vehicles in order to 
realize this target axle torque. 

An operating point determination means to determine the operating point determined from 
an engine torque and an engine speed value based on conditions which were able to be 
defined beforehand in order to take out power changed by this conversion method from 
said engine. 

A function of an engine control means which controls said engine based on an engine 
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torque which this operating point determination means determined, and **. 

[Claim 3]Required axle torque determined as said axle torque determination means based 
on a driver's accelerator operation, It is inputted by 1 or required axle torque from two or 
more subunits which controls said vehicles, and this axle torque determination means, The 
vehicle control system according to claim 2 giving priority to either of the required axle 
torques of this plurality as said target axle torque, and choosing it based on conditions 
defined beforehand when plurality of each of said required axle torque is inputted 
simultaneously. 

[Claim 4]The vehicle control system according to claim 2 or 3, wherein said axle torque 
determination means amends a value of said target axle torque based on either [ at least ] 
inertia torque generated on said vehicles, or consumed torque of auxiliary machinery which 
affects change of said axle torque. 

[Claim 5]Said axle torque determination means from the 1st target axle torque determined 
from said two or more required axle torques, the time of changing to the 2nd target axle 
torque determined as the next — this - from the 1st target axle torque - this ~ the vehicle 
control system according to claim 3 or 4 amending target axle torque which said conversion 
method uses so that it can shift to the 2nd target axle torque smoothly. 
[Claim 6]A clutch mechanism which was further established between said engine and said 
nonstep variable speed gear in the vehicle control system according to any one of claims 2 
to 5 and which consists of a torque converter and a lock-up clutch. 
A function as a clutch control means to perform motion control of this clutch mechanism. 
So that it may be the vehicle control system provided with the above and a difference of an 
engine speed value which said engine outputs, and the number of input rotations to said 
nonstep variable speed gear may serve as a value defined beforehand, By operating said 
lock-up clutch, the number of input rotations to this nonstep variable speed gear controls to 
become the engine speed value which said operating point determination means 
determined. 

[Claim 7]The vehicle control system according to any one of claims 3 to 6 characterized by 
containing at least one of an inter-vehicle-control system, vehicles system stabilizing, an 
anti-lock brake system, and the traction systems as said subunit. 
[Claim 8]The vehicle control system according to any one of claims 1 to 7, wherein said 
communication line is a network. 

[Claim 9]The vehicle control system according to claim 8, wherein said network is a network 
of a CSMA/CR method. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the suitable vehicle control system for 
standardization of two or more component units especially carried in vehicles including a 
nonstep variable speed gear, rationalization, etc. about the control system of the vehicles 
carrying a nonstep variable speed gear. 
[0002] 

[Description of the Prior Art]ln order to cope with large-scale-ization of the system 
accompanying increase of the functional unit which constitutes vehicles in recent years, By 
constituting so that an exchange of data can be mutually performed between the control 
sections provided in each of the functional unit of these plurality, the integrated control 
system which realizes control stable as the whole vehicles is proposed. 
[0003]The control calculation part of each functional unit is connected mutually in a 
communication line, and it comprises such an integrated control system so that an 
operation value, a detection value, etc. which were obtained in each control calculation part 
can use mutually. 
[0004] 

[Problem(s) to be Solved by the InventionJHowever, in the composition which does not hold 
the control section which each functional unit became independent of thoroughly in this 
way, each functional unit will wait for transmission of the operation value acquired with 
other functional units, a detection value, etc., and will perform an individual operation. For 
this reason, a control calculation part is provided for every functional unit, and we judge the 
action of vehicles, and are anxious about the response delay which was not produced 
occurring in the conventional mode which performs the control action according to it. 
[0005]The response delay given to especially missions control of vehicles turns into delay 
in operation by the side of the gearbox to the shifting request by the side of vehicles, and 
will appear. In this case, when the axle torque at the time of gear change adopts the multi 
stage transmission which changes gradually, for example as an automatic transmission. 
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When the speed change command to other stages interrupts by a certain factor during a 
certain shift operation, it is not carried out by the above-mentioned response delay's 
resulting and stabilizing transmission control, and a shock may generate vehicles by 
change of the rapid axle torque at the time of gear change. 

[0006]ln this case, even if the speed change command by the above sudden interruption 
will be inputted since change of the axle torque at the time of gear change is continuous if 
the high nonstep variable speed gear of robustness is adopted as an automatic 
transmission, that change is absorbable to some extent. Therefore, when adopting an 
automatic transmission in the above-mentioned integrated control system, it is thought 
preferred to adopt a nonstep variable speed gear. 

[0007]By the way, although such a nonstep variable speed gear performs predetermined 
change gear ratio control based on target change gear ratio and input torque, In the above- 
mentioned integrative system, supposing the control section of a nonstep variable speed 
gear performs uniquely the operation of an input torque, and the operation of a change gear 
ratio based on the output from the engine side, when the type of a car and engine of 
vehicles change, it is necessary to tune up a control section in detail according to this. This 
is contrary to the flow in recent years which aims at improvement in the manufacturing 
efficiency of vehicles, and standardization of a system. 
[0008]This invention is made in view of such a problem, and is a thing. 
It is suitable for integrated control of the vehicles which carry the purpose, and is providing 
the suitable vehicle control system for standardization of two or more component units of 
vehicles, rationalization, etc. moreover. 

[0009] 

[Means for Solving the Problem]! n the vehicle control system according to claim 1 in view of 
an aforementioned problem, Although a change-gear-ratio calculating means calculates a 
command value of a change gear ratio of a nonstep variable speed gear carried in vehicles, 
a torque detection means detects an input torque to a nonstep variable speed gear and a 
change gear ratio control means controls a change gear ratio of a nonstep variable speed 
gear based on these operation values and a detection value, A change-gear-ratio-control 
unit which has a function as this change gear ratio control means, and 1 or two or more 
functional units which have a function as a change-gear-ratio calculating means and a 
torque detection means comprise a mutually different unit, and are connected in a 
communication line in which data communications are possible. 

[0010]Namely, although a unit equivalent to the above-mentioned change-gear-ratio-control 
unit was performing uniquely an operation of an input torque to a nonstep variable speed 
gear, and an operation of a change gear ratio in the conventional system mentioned above 
based on an output from the engine side, In a system of this invention, operations, such as 
a change gear ratio, are not performed but a change gear ratio control means controls a 
change gear ratio of a nonstep variable speed gear by a change-gear-ratio-control unit only 
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based on a command value and an input torque of the above-mentioned change gear ratio 
which were transmitted to a change-gear-ratio-control unit via a communication line. 
[001 1]For this reason, even if it faces carrying a change-gear-ratio-control unit in vehicles 
and a type of a car and an engine of vehicles change, it is not necessary to tune up the 
change-gear-ratio-control unit concerned in detail according to this. Therefore, the type of a 
car can constitute independently a nonstep variable speed gear and its change-gear-ratio- 
control unit, and standardization (communalization) of a nonstep variable speed gear can 
be attained in hard and soft both sides. On the other hand, although the above-mentioned 
change-gear-ratio calculating means and the torque detection means need to change a 
control variable etc. which they use by a type of a car, if they constitute these both-hands 
stage in one functional unit, they can attain centralization of a part which should be 
changed in hard and soft both sides. Thus, making a changed part centralize has good 
convenience [ on a system design ] on management. 

[0012]Since control development of a nonstep variable speed gear and control 
development of an engine can be independently performed in parallel by attaining 
standardization of a nonstep variable speed gear in this way, Development of a change- 
gear-ratio-control unit fitted to a nonstep variable speed gear or development of the new 
logic which a change gear ratio control means performs can carry out without waiting for 
development of an engine. A final adjustment at the time of combining an engine and a 
nonstep variable speed gear can also be performed promptly. For this reason, a 
development cycle of vehicles carrying a nonstep variable speed gear can be shortened in 
total. 

[0013]ln this case, transmission control of a nonstep variable speed gear is performed as 
follows, for example by each means according to claim 2 formed in different 1 or two or 
more functional units from a change-gear-ratio-control unit. That is, an axle torque 
determination means determines first target axle torque demanded according to a state of 
vehicles. Since axle torque determined at this time is obtained by taking out fixed power 
from an engine, a conversion method is changed into power which should once take out 
target axle torque determined at this time from an engine. And since this power is what is 
generally obtained with combination (integrated value) of an engine torque and an engine 
speed value, an operating point determination means determines it based on conditions by 
which the operating point determined from an engine torque and an engine speed value 
was able to be provided beforehand. 

[0014]Various things, such as conditions to which fuel consumption becomes good, 
conditions from which gear change performance becomes good, conditions to which 
drivability becomes good, or conditions to which an effective torque becomes large, can be 
considered to be "the conditions defined beforehand" here, for example. In order for 
whether these conditions are fulfilled to change with combination of the above-mentioned 
engine speed value and an engine torque, an operating point determination means 
determines combination of the above-mentioned engine speed value and an engine torque 
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based on what was beforehand set up among these conditions. For example, if fuel 
consumption determines an engine torque by making an engine speed value into a 
parameter according to conditions which become the best, this engine torque will come to 
draw a predetermined curve (or straight line) so that an example mentioned later may also 
describe. 

[0015]And an engine control means performs engine control based on an engine torque 
which this operating point determination means determined. On the other hand, a torque 
detection means detects an input torque to a nonstep variable speed gear based on an 
engine torque which this operating point determination means determined, and, as for a 
change-gear-ratio calculating means, a command value of a change gear ratio of a nonstep 
variable speed gear is calculated based on an engine speed value which this operating 
point determination means determined. 

[0016]The required axle torque according to claim 3 determined to an axle torque 
determination means like based on a driver's accelerator operation, When it is constituted 
so that 1 or required axle torque from two or more subunits which controls vehicles may be 
inputted, and plurality of required axle torque is inputted simultaneously, An axle torque 
determination means is good to constitute so that priority may be given to either of the 
required axle torques of these plurality as the above-mentioned target axle torque and it 
may be chosen based on conditions defined beforehand. 

[0017]lt defines beforehand to a demand from which subunit "conditions defined 
beforehand" here gives priority, when two or more required axle torques are simultaneously 
inputted from two or more above-mentioned subunits, and the priority may also be suitably 
changed by an operation condition of vehicles, etc. in it. For example, when a torque 
request from a nonstep variable speed gear and a torque request from a driver are inputted 
simultaneously, conditions of giving priority to a torque request from a driver under a certain 
situation are set up beforehand. 

[0018]When vehicles run a rise-and-fall ramp, inertia torque occurs, and in vehicles carrying 
auxiliary machinery, such as an air-conditioner, consumed torque by this auxiliary 
machinery occurs. Since these inertia torques, consumed torque, etc. have influence on 
axle torque, they need to set up target axle torque which compensated this. For this reason, 
based on either [ at least ] inertia torque generated on vehicles, or consumed torque of 
auxiliary machinery, an axle torque determination means consists of vehicle control 
systems according to claim 4 so that a value of the above-mentioned target axle torque 
may be amended. 

[00 19] When target axle torques which continue when control for realizing target axle torque 
which two or more required axle torques are inputted, and fills these demands is performed 
continuously differ greatly, we are at these change time and are anxious about a shock to 
vehicles by a rapid torque variation occurring. 

[0020]For this reason, in the vehicle control system according to claim 5. When an axle 
torque determination means changes from the 1st target axle torque determined from two 
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or more required axle torques to the 2nd target axle torque determined as the next, as 
transient mode, A value of target axle torque which the above-mentioned conversion 
method uses is amended so that it can shift to the 2nd target axle torque smoothly from this 
1st target axle torque. 

[0021 ]lt can prevent being able to control a shock to vehicles at the time of a change of axle 
torque control, and giving a driver displeasure by such composition. In order to aim at 
engine startability and improvement in fuel consumption, there are some which adopted 
composition which established a clutch mechanism which consists of a torque converter 
and a lock-up clutch between an engine and a nonstep variable speed gear in vehicles. 
Especially this clutch mechanism absorbs this vibration by carrying out well-known lock-up 
slip operation by operating a lock-up clutch, in order to prevent vibration of an engine in a 
low-speed area from getting across to a driver. 

[0022]When such composition is adopted, number of rotations (primary number of 
rotations) inputted into the nonstep variable speed gear side turns into number of rotations 
of an output shaft of a clutch mechanism instead of an engine speed value which an engine 
outputs. For this reason, without performing control that correlation of an engine speed 
value and the number of input rotations to a nonstep variable speed gear is acquired 
appropriately, transmission control where a nonstep variable speed gear was stabilized 
cannot be realized. 

[0023]For this reason, in the vehicle control system according to claim 6. It makes the 
clutch control means operate a lock-up clutch so that a difference of an engine speed value 
and the number of input rotations to a nonstep variable speed gear may serve as a value 
defined beforehand in a low-speed area of vehicles, and it by this, He is trying for the 
number of input rotations to a nonstep variable speed gear to control to become the engine 
speed value which the above-mentioned operating point determination means determined. 
[0024]As the above-mentioned subunit, by [ according to claim 7 ] measuring between cars 
with precedence vehicles with a laser radar like, An inter-vehicle-control system (ACC) 
which enables a run which fixed the distance between two cars with the precedence 
vehicles concerned, Vehicles system stabilizing (VSC) holding the running stability of 
vehicles in the time of curve traveling, etc., A traction control system (TRC) for preventing 
an anti-lock brake system (ABS) which prevents a lock of a driving wheel in the case of a 
slam on the brake, and accelerating slips of a driving wheel, etc. are mentioned. 
[0025]moreover -- although the transmission line which only connects a change-gear-ratio- 
control unit and each functional unit may be used as the above-mentioned communication 
line -- being according to claim 8 - if it is a network like, since each functional unit can be 
fluctuated easily, it is desirable. As such a network for vehicles, a network of the CSMA/CR 
(Carrier Sense Multiple Access withCollision Resolution) method according to claim 9 may 
be used in recent years. However, when a network of this method is used. Since data with 
a higher priority defined beforehand is preferentially transmitted when a communicative 
conflict, i.e., two or more computers, tends to transmit data which is different at the time, an 
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irregular delay may occur in transmission and reception of low-priority data. In the case of a 
gestalt which a speed change command to an automatic transmission is especially 
delivered to a control unit of a gearbox via a network, we are anxious about a conflict of this 
communication. 

[0026]However, since not a multi stage transmission but an unapproved gearbox is used in 
this invention, change of a controlled variable at the time of gear change is small, and it is 
rare for an above-mentioned problem to arise in the stability of transmission control, and a 
field of control of a vehicles shock. For this reason, an effect of vehicle control through a 
network is further expectable. This CSMA/CR method may be called a CSMA/CD (Carrier 
Sense Multiple Access with Collision Detection) method. 
[0027] 

[Embodiment of the lnvention]Hereafter, the suitable example of this invention is described 
based on a drawing. Drawing 1 is a block diagram showing the composition of the vehicle 
control whole system of the example to which this invention was applied. 
[0028]The vehicle control system of this example is what is called a power-train control 
system for carrying out integrated control of the engine 2 and the nonstep variable speed 
gear (only henceforth "CVT") 4 which are the components of a vehicle drive system, It has 
the engines ECU6 and CVTECU8 for controlling engine 2 and CVT4 respectively, and has 
manager ECU 10 which orders it the engine 2 and the indicator of CVT4 of operation to 
these engines ECU6 and CVTECU8. 

[0029]Each ECUs 6, 8, and 10 are the electronic control units respectively constituted 
independently focusing on the arithmetic processing sections 6a, 8a, and 10a which consist 
of microcomputers. The communications departments 6b, 8b, and 10b mutually connected 
via communication line L for data communications are built in these each ECUs 6, 8, and 
10, and and via these each communications departments 6b, 8b, and 10b and the 
communication wire L, It enables it to transmit and receive the data for power-train control 
mutually. 

[0030]The engines ECU6 and CVTECU8, Since it is for controlling engine 2 and CVT4, 
respectively, to these each ECUs 6 and 8. The detecting signal from the various sensor 
which detects the state of engine 2 and CVT4 is incorporated, and the signal input output 
sections 6c and 8c for outputting a driving signal to the various actuators formed in engine 
2 and CVT4 are also built in. 

[0031 ]And to the signal input output section 6c of engine ECU6. The accelerator opening 
sensors which detect the stepping amount of the accelerator pedal by a driver, The air flow 
meter which detects the flow (inspired air volume) of suction air, the intake temperature 
sensor which detects the temperature of suction air, The oxygen density under the throttle 
opening sensor which detects the opening of a throttle valve, and exhaust air An oxygen 
concentration sensor, Sensor switches, such as a crank angle sensor for detecting the 
knock sensor which detects a knock, the water temperature sensor which detects cooling 
water temperature, and angle of rotation and its revolving speed of a crankshaft, and an 
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ignition switch, are connected, and. The injector formed for every cylinder of the engine 2, 
the igniter which generates the high tension for ignition, The various actuators for engine 
control called the throttle drive motor for opened and closing the fuel pump which pumps up 
fuel from a fuel tank and is supplied to an injector, and the throttle valve provided in the inlet 
pipe of the engine 2 are connected. 

[0032]To the signal input output section 8c of CVTECU8. The rotational frequency sensor 
which detects the number of rotations of the input shaft from the torque converter which 
constitutes CVT4 to a gearbox, The speed sensor which detects the vehicle speed from 
rotation of the vehicle driving shaft connected with the output shaft of CVT4, The oil 
temperature sensor which detects the temperature of the hydraulic oil in CVT4, the stop 
lamp switch which detects the state (if it puts in another way a driver's brakes operation) of 
a stop lamp of ****ing by a driver's brakes operation, So that the said sensor switches may 
be connected and torque transmission may be made, without the change-gear-ratio-control 
solenoid for controlling gear change and the belt of CVT4 being slippery, The various 
actuators (solenoid) for CVT control called the lock-up pressure solenoid for operating the 
fastening force of the line pressure solenoid which controls the tension of a belt, and the 
lock-up clutch which concludes the ON and the output shaft of a torque converter are 
connected. 

[0033]And in each ECUs 6, 8, and 10 the arithmetic processing sections 6a, 8a, and 10a, 
Respectively, according to the control program beforehand stored in the memory, control 
management (engine controlling processing, CVT control management, power-train control 
management) for controlling the engine 2, CVT4, and the whole system is performed. 
[0034]Next, the control management performed in these each ECUs 6, 8, and 10 is 
explained. Drawing 2 is the block diagram which expressed with the functional block the 
control management performed in each ECUs 6, 8, and 10. As shown in drawing 2 , in the 
power-train control management performed in manager ECU10. First, the axle torque which 
a driver demands is calculated based on the accelerator opening which expresses ** and 
the deceleration demand of the vehicles by a driver with the required axle torque operation 
part 11, the vehicle speed, load showing the actual run state of vehicles, etc., and the result 
is outputted to the target axle torque deciding part 12. 

[0035]By measuring between cars with precedence vehicles with other functional units 
which require the control of axle torque other than the required axle torque by this driver, for 
example, a laser radar, in this target axle torque deciding part 12, The inter-vehicle-control 
unit (ACC) which enables the run which fixed the distance between two cars with the 
precedence vehicles concerned, The vehicles stabilizing unit (VSC) holding the running 
stability of the vehicles at the time of curve traveling, The required axle torque from the 
traction control unit (TRC) for preventing the antilock brake unit (ABS) which prevents the 
lock of the driving wheel in the case of a slam on the brake, and the accelerating slips of a 
driving wheel is inputted. For this reason, when there is an input of the required axle torque 
from such other functional units, according to the priority beforehand set up according to 
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the state of vehicles, the required axle torque used as a controlled object is chosen. And 
when inertia torque occurs further by the consumed torque by the auxiliary machinery of the 
air-conditioner and alt. ** which affect change of axle torque, and change of an engine 
speed value at this time, these are calculated, required axle torque is amended and final 
target axle torque is determined. 

[0036]Then, when [ this ] explaining the case where there is almost no input of the required 
axle torque from other functional units mentioned above to the target axle torque deciding 
part 12, As mentioned above, if the required axle torque by a driver is amended and target 
axle torque is determined, the axle number of rotations which the speed sensor detected to 
this target axle torque will be integrated, and power required in order to take out the target 
axle torque concerned from an engine will be computed. And the power computed at this 
time is inputted into the operating point deciding part 13. Generally, since this power is what 
is obtained with the combination (integrated value) of an engine torque and an engine 
speed value, there is flexibility in that combination, but. In the operating point deciding part 
13 of this example, fuel consumption determines the operating point determined from this 
engine torque and engine speed value based on the conditions which become the best. 
[0037]An example which computed the engine speed value as a parameter is shown in 
drawing 3 in the engine torque determined at this time. A thin dashed line shows the 
engine-torque characteristic by change of a throttle opening among a figure, and a thin 
solid line shows an engine speed value for the engine torque as for which fuel consumption 
becomes the best at this time as a parameter. Therefore, in the operating point deciding 
part 13, the operating point on the curve (or straight line) which this fine solid line shows will 
be determined as a desired value. Hereafter, the engine torque and engine speed value 
which were determined at this time are called targeted engine torque and target engine 
speed, respectively. 

[0038]ln the mechanism which becomes the figure from the torque converter and lock-up 
clutch which were mentioned above, As a thick solid line, with the vehicle control system 
carrying a lock-up slip control device of this example, carry out control mentioned above, 
and the engine working point at the time of making it run vehicles is shown, and as the 
comparative example, In the vehicle control system which does not carry a lock-up slip 
control device, control mentioned above where a lock-up clutch is opened wide is carried 
out, and the operating point of the engine at the time of making it run vehicles is shown by 
the thick dashed line. Where a lock-up clutch is wide opened from these comparison in the 
vehicle control system which does not carry a lock-up slip control device, With the vehicle 
control system carrying a lock-up slip control device of this example, the engine operating 
point is maintainable on a fine solid line to it being difficult to maintain the engine operating 
point on the fine solid line with which fuel consumption becomes the best. This means that 
the controllability of the engine working point in the revolutions region which cannot link a 
torque converter directly improves by adoption of a lock-up slip control device. That is, also 
when a lock-up slip control device controls the engine operating point in addition to the 
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original effect of reducing the energy loss in a torque converter and raising fuel 
consumption, doing so the effect of functioning effectively is shown. 

[0039]ln a nonstep variable speed gear, since lock-up slip control can be started from a low 
vehicle speed field compared with a multi stage transmission, this invention using a 
nonstep variable speed gear (CVT4) has further a predominance that accuracy of control of 
an engine working point can be made high, compared with a multi stage transmission. 
[0040]And the targeted engine torque determined in this operating point deciding part 13 is 
outputted to the engines ECU6 and CVTECU8, and, on the other hand, target engine 
speed is inputted into the primary number-of-rotations deciding part 14. In the primary 
number-of-rotations deciding part 14, the slippage used for lock-up slip control from this 
target engine speed and the target primary number of rotations obtained from this slippage 
and target engine speed are computed. And the slippage computed at this time is inputted 
into CVTECU8 as it is, on the other hand, division of the target primary number of rotations 
is done at the axle number of rotations detected by the speed sensor, and it is outputted to 
CVTECU8 as a target transmission gear ratio. 

[0041]The above-mentioned targeted engine torque to which engine ECU6 has been 
transmitted from manager ECU 10 by the actuator instruction set part 22 at this time, Based 
on the detecting signal from sensor switches mentioned above, this targeted engine torque, 
The throttle opening, fuel oil consumption, and ignition timing which are taken to realize by 
the target air fuel ratio set up beforehand are set up, the command value (driving signal) for 
driving an injector, an igniter, a fuel injection pump, and a throttle drive motor based on it is 
generated, and it outputs to these each actuator. 

[0042]Manager ECU 10 presumes the CVT input torque inputted into CVT4 based on said 
targeted engine torque, a L/U clutch slippage, and the traveler's check characteristic by the 
CVT input-torque estimating part 16. The above-mentioned target transmission gear ratio 
and slippage to which CVTECU8 has been transmitted from manager ECU10 by the 
solenoid instruction set part 24 on the other hand, The CVT input torque similarly 
transmitted from manager ECU 10, Torque transmission is made based on the detecting 
signal from sensor switches mentioned above, without the belt of CVT4 being slippery, And 
the line pressure command value whose oil pressure pump loss decreases if possible is 
computed, the command value (driving signal) for driving a line pressure solenoid is 
generated, and this is outputted to a line pressure solenoid. The command value (driving 
signal) for driving a change-gear-ratio-control solenoid is generated so that a actual change 
gear ratio may be in agreement with a target transmission gear ratio, and this is outputted 
to a change-gear-ratio-control solenoid. 

[0043]The lock-up state beforehand set up in consideration of fuel consumption and a 
shifting feeling in the solenoid instruction set part 24 (it and) [ lock-up-clutch-] A lock-up 
clutch pressure command value is computed so that it may become a slip lock-up and lock- 
up clutch conclusion, and lock-up control is performed in the procedure of outputting this 
command value to a lock-up pressure solenoid. 
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[0044]The control law for setting up each above-mentioned operation value, a desired 
value, etc. in the required axle torque operation part 1 1, the target axle torque deciding part 
12 and the operating point deciding part 13, and the primary number-of-rotations deciding 
part 14, It is prescribed by the map or computing equation beforehand stored in the 
memory, and when actually setting up each above-mentioned operation value and a 
desired value, these maps or computing equations are used. 

[0045]Next, processing when the required axle torque from other functional units is inputted 
to the target axle torque deciding part 12 is explained based on drawing 2 and drawing 4 . 
The example as which the required axle torque from the inter-vehicle-control unit (ACC 
(Adaptive Cruise Control): not shown) mentioned above was inputted is shown in drawing 2 
besides the required axle torque by a driver. After a driver breaks an accelerator pedal into 
drawing 4 and makes it accelerate vehicles, the example for which ACC is performing 
predetermined inter vehicle control is shown in it. 

[0046]First, when about 2 seconds have passed after breaking in an accelerator pedal 
although the driver of the succeeding vehicle broke in the accelerator pedal by a certain 
factor and raised the vehicle speed in drawing 4 (refer to the middle in a figure), Danger is 
perceived to approach on precedence vehicles, and signs that treading in of an accelerator 
pedal was stopped are shown. 

[0047]Since the priority is highly set up rather than the demand from ACC for the demand 
from a driver in this example, In the vehicle control system mentioned above, after a driver 
breaks in an accelerator pedal, the treading in is canceled, and vehicle control based on the 
driver's intention is performed between about 3 seconds until an accelerator opening 
returns to zero. That is, vehicle control based on the driver's required axle torque (figure 
Nakashita stage dashed dotted line) is performed by the target axle torque deciding part 12 
(this is called "driver mode"). 

[0048]And when an accelerator opening returns to zero, since the input of the required axle 
torque from a driver is lost, properly speaking, vehicle control (this is called "ACC mode") 
based on the required axle torque from ACC is performed after it, but. In this example, 
when changing from this driver mode to ACC mode, the shift mode in which that change is 
performed smoothly is formed. 

[0049]That is, when shifting to ACC mode directly from driver mode, driver mode was 
canceled and the distance between two cars is less than the threshold beforehand set as 
ACC, the rapid engine braking will work by operation of ACC. And this rapid engine braking 
generates the shock to vehicles, and gives a driver displeasure. For this reason, in this 
example, in order to deter this shock, the shift mode concerned is formed, and the change 
in ACC mode from driver mode is performed smoothly. 

[0050]Vehicle control in this shift mode is specifically performed as follows. That is, from 
ACC, in order to perform inter vehicle control made into a target, target acceleration is 
outputted to manager ECU10, this target acceleration is changed into required axle torque 
by the torque converter 15 of manager ECU 10, and it is inputted into the target axle torque 
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deciding part 12. Therefore, in the case of the change in ACC mode from driver mode, by 
the target axle torque deciding part 12, the same data processing as **** is made to the 
required axle torque inputted from ACC, and target axle torque is determined. 
[0051 ]And although the target axle torque determined at this time is outputted to the 
operating point deciding part 13, Since the primary low pass filter is provided between the 
target axle torque deciding part 12 and the operating point deciding part 13, the value of 
target axle torque does not change from the last value rapidly, but it is outputted so that 
target torque may be approached gradually. 

[0052]For this reason, from the state in the driver mode (dashed dotted line) shown in the 
lower berth of drawing 4 , the target axle torque inputted into the operating point deciding 
part 13 is smoothly connected via shift mode rather than changes to ACC mode (dashed 
line) suddenly. That is, by performing processing which formed such shift mode, as a solid 
line shows to the lower berth of drawing 4 , the change in ACC mode from driver mode is 
performed smoothly. For this reason, shocking generating to the vehicles by sudden mode 
change is prevented, and as shown in the figure Nakagami stage, the run of a succeeding 
vehicle in the state where the again normal distance between two cars was held is attained. 

[0053]The power-train control management hereafter performed in manager ECU 10 
constituted as mentioned above is explained based on the flow chart shown in drawing 5 . 
First, the required axle torque by a driver is calculated (S1 10). That is, based on the loads 
at the time of an accelerator opening, the vehicle speed, and a rise-and-fall ramp run, etc., 
etc., it was prepared beforehand, map retrieval is carried out, and it converts into required 
axle torque. And if there is a demand from other functional units, this will be read and it will 
change into required axle torque (S120), and the required axle torque which should be 
realized according to the priority defined beforehand out of the required axle torque of these 
plurality is chosen (S130). When auxiliary machinery, such as an air-conditioner, is working 
at this time or the inertia torque produced in a rise-and-fall hill run, acceleration traveling, 
etc. is given, required axle torque is amended in consideration of these, and target axle 
torque is computed (S140). Then, by integrating the axle number of rotations detected by 
the speed sensor to the target axle torque determined at this time, target axle torque is 
once changed into power (S150), and map retrieval determines the operating point at the 
time of taking out this power from the engine 2 (S160). In this way, the targeted engine 
torque and target engine speed showing the determined operating point are determined. 
[0054]And by searching the map prepared beforehand based on the target engine speed 
determined at this time, The slippage performed with a lock-up slip control device is 
determined (S170), and the torque inputted into CVT4 is presumed based on this slippage, 
targeted engine torque, and the traveler's check characteristic (S180). The primary number 
of rotations of CVT4 is determined from this slippage, target engine speed, and value 
(S190). And the target transmission gear ratio outputted to CVTECU8 is computed by doing 
division of the axle number of rotations detected by the speed sensor at this primary 
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number of rotations (S200). 

[0055]And the targeted engine torque computed as mentioned above is outputted to the 
engines ECU6 and CVTECU8, respectively, and the target transmission gear ratio 
computed similarly is outputted to CVTECU8 (S210). As mentioned above, in the vehicle 
control system of this example, CVTECU8 does not perform operations, such as a target 
transmission gear ratio, but it controls the change gear ratio of CVT4 based on the target 
transmission gear ratio and targeted engine torque which were transmitted from manager 
ECU10 only via communication line L. 

[0056]For this reason, even if it faces carrying the CVT unit which consists of CVT4 and 
CVTECU8 in vehicles and the type of a car and engine of vehicles change, it is not 
necessary to tune up CVTECU8 in detail according to this. Therefore, a CVT unit can be 
constituted regardless of a type of a car, and standardization (communalization) of a CVT 
unit can be attained in hard and soft both sides. 

[0057]Since the control development and control development of an engine can be 
independently performed in parallel by attaining standardization of a CVT unit in this way, 
Development of CVTECU8 fitted to CVT4 or development of the new logic which CVTECU8 
performs can carry out without waiting for development of an engine. The final adjustment 
at the time of combining an engine and a CVT unit can also be performed promptly. For this 
reason, the development cycle of the vehicles carrying a CVT unit can be shortened in 
total. 

[0058] In this example, CVTECU8 corresponds to a change gear ratio control means and a 
clutch control means, engine ECU6 corresponds to an engine control means, and manager 
ECU 10 corresponds to a change-gear-ratio calculating means, a torque detection means, 
an axle torque determination means, a conversion method, and an operating point 
determination means, respectively. 

[0059]And processing of S180 shown in the flow chart of drawing 5 among the processings 
which manager ECU 10 performs corresponds to the processing as a torque detection 
means, processing of S130 and S140 — the processing as an axle torque determination 
means — processing of S150 corresponds to the processing as a conversion method, 
processing of S160 corresponds to the processing as an operating point determination 
means, and processing of S170-S190 corresponds to the processing as a change-gear- 
ratio calculating means, respectively. 

[0060]As mentioned above, although the example of this invention was described, as long 
as an embodiment of the invention belongs to the technical scope of this invention, without 
being limited to the above-mentioned example in any way, it cannot be overemphasized 
that various gestalten can be taken. For example, in the above-mentioned example, in 
order to explain the vehicle control system of this invention briefly, explained manager 
ECU 10 as what transmits various instructions to the engines ECU6 and CVTECU8, but. In 
the engines ECU6 and CVTECU8, in addition, by connecting to manager ECU10 the 
electronic control unit which controls the brake mechanism formed in vehicles each wheel, 
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May make it control the action of the whole vehicles not only including a vehicle drive 
system but a braking system by manager ECU 10 side, and further variety-of-information 
systems, such as a navigation system, by connecting with manager ECU 10, Manager 
ECU 10 acquires information, including the inclination of the road the present vehicles are 
running, an altitude, etc., from these information systems, and it may be made to carry out 
integrated control of a vehicle drive system and the braking system so that the braking 
torque applied to each wheel according to the information at the time of the driving torque 
of a driving wheel or braking may become the optimal. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
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nitttss^t^ m»xxm (cvt4) st/bi^c 

20 [004 0] ^ LT> C^ib^gtjea 1 3 i^*3^T8fc 
CVTECU8l^$tl, — BS^^^EHESft 

<<*?ymi5mb&mm-rzo tit, co^tss^^ 

fc»0*tt, CVTECU8i^i*AASn, — 

30 tltz.HL«L\3}Umz\Xf&& ZtlXB m&&tt t ItCVT 
ECU8{^ttl^^tL^) 0 

[0 04 1] r<D<^#, xy^yECU6fi, T^=. 
^-^^^35 2 2CLT, v^-^tECU10H 

[0 0 4 2] CVT 

A^J h /u^ 1^95 1 6 HTf IS @ 1^: y >; y h , L 
/U^77fi5f, at^T/C#^(cS^^, CVT 
4irA^StL5CVTA^ 'h^^*«£t5 0 — C 
VTECU8lt V L-y-f KJB^K3e«B2 4{:t v 

Wi:<^-^irECUl Od^iUffStL 
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^mcwmv^j-i Kumars. 
[0 0 4 3] *fc, yu-y^f K^i9:^2 4m t 

[0 0 4 4] S*Wh/^SfSlh g^*# 

[0 0 4 5] SliWIi h/^ftseiBl 2^»U 

^CO^HIdO^Ts 0 2&tfS4lwX<5^TttW"*-5o 

B 2 left, 16tl^J:SK*«Ni h^*>«&lc* ± 
3fib3t«:KI«!HW^-^y h (ACC (Adaptive Cruise Go 
ntrol) : S^^rT) ^&05**(i h/i-^^A^iStt 

/u^^/US:BS^i&A/-C*WS:Jloa$*T^^, ACC^ 

[0046] *i\ m4\z^^xa. &mmffi<Dmm& 
tftz.it dg«t»*a#fi«) s r^-fe/u^^*ft^5&A/-c 

a»fc2#g«SiflLfci*jRT\ SfefT*ffi^<a«iffK*tL 
[0 0 4 7] *«^*5^Tfi. SME#a> 

[0 0 4 8] tit. T ^ ir/u^S^-tf p dj^o fcBBlc 

A, ***btfW^BACC^ib^5*>tth^l: 
I^^tSWJH (cft£ FACC^e- Kj a* 
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[0 0 4 9] K9-f'<*— K^feACC*- 

fc»*"C, miaiEIK^ACC^ftKjeS^HffiSrT 
[lot^ti^CIt ACCO»fP^J: 
y^i/-^^5^^i:/^ o tut, r^ft**^." 
yi/yyu-^i^ Sij^^v's ;y^&3S££i*\ SHE 

[0 0 5 0] no^fr^- Kl:*3ft5$BM^ 
nMk+Z*Miim*ff5iz#>fr. ^-^ecui 

*-v?tECUl OCT) h/U^&g&l 5I-T^*<:tt h 
/^ Kg* $ *u B W*N h A** l 2 te A* * tt 
Tl^o tot, K7^^-K^f)ACC^-K^ 
20 W&?L<Dm\ztt: s SMMm h/u**3£SSl 2T11 AC 
C^e>A**ttfcS**tt h/u^J^U-C-hifitraao 

[0 0 5 1] ^IX, £0>£#fc££;h,fcS«:«* h'l' 

* j&Httfk«ftje» i a^tt^s^s^-efcsd 5 , sum 

h/W tiffin* < <k5Kffl*£ftSo 

[0 0 5 2] Z<Dtz.#>. Sift&pZlZm 3\^7<t}£tlZ> 
30 |gS$4h/^fi, 124 <DT®\Z7jkT K 9 -Y'<*-K 

KSNKSttS. 0*0. CO<fc5ftl£fi^— Ktrftttfc 

J:5tw, «ft«iaq». WtfiE*ft*:iB(g«l«:(R«rLfc* 
ffi-COjfeft^^Iieir^So 
4« [0 0 5 3] £JIT, ±Saoj:5J-«*Stt^^-*— ^-f 
ecu i oi-T^tf h y^MMCo 

WE*l:i5K*»* h^oflt»«rfT5 (SI 
10). T^-fe/uBB«-«>*a, «»«B*ff 

HI (S120), C^e>«»O»**tth/^<0*^ 
50 M h/i-^^il^*rS (S130) c rcD^t^T 
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v\ g^jfote v^ttenm-tz (si 4 0) 0 M^r. 

I$tth^^-I^^-i:at (si 5 0) , 
5R^J:fJ»t*i-^ (SI 6 0). CHT^^ntl 

[0054] ^ux, :©t#fttSiifcBi|sy^ 

»9**StSU (SI 7 0) , rcom^fi, 

Vh/W, &tfT/C#telc£<5# s CVT4l:AAS 

tt5 bfrtzmm-Fz (s i 8 o) o zbiz., z<omy 

\B\m$k*&:7£-fZ> (SI 90) o tLT, <£>£ir ^iHw 

g-T^r i:(wj: 9. CVTECU8l:iH^t5lffl 
■*fc«:*fcti1-<5 (S 2 0 0) . 
[0 0 5 5] ^IT, K±^J:5lwL-C»aufcB«* 
f>/i^£, xy^yECU6WCVTECU8 

TECU8(^tti^-re (S2 10) o J£JLL<DJ: 5K X * 
HJ6^||0*:W$>JW^^x^^^Bl/^T*i, CVTECU8 

[0 0 5 6] Z<Dtz#), CVT4WCVTECU8^ 
?)45CVT«y h WW:»tt5l:lSU *ffi£> 

TE CU 8 ^I-f t£o 
[0 0 5 7] :<oj:5l:cvT«yhoSS 

l:l*^tCVTECU8^ffl^ toMiCVTEC 
[0 0 5 8] >Wb\ *HSS^J»Cjo^T, CVTECU8 

^yECU6^xy^ytiMSC ^-^ecu 
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1 0**R«Jt»W^R* K/W««ti*S. *»hA^tfc 

[0 0 5 9] ^Lt, ^-^ECU 1 OtfSHfrr* 
^SOrtx E)50^n— ^-r— Mw^LfcS 1 8 0O*£ 

sa* h^f&m^&t ur^sicR^ u si3o& 

tfS 1 4 0<O«!f3S^*«ih>i>^ft3e^Si: ItOM 
|£ N S150(DM«^tLt^I(I, SI 6 
O^teS^Sjf^^^lfti LT(7)^1I^ S170- 

s i 9 oo«i3idsasaita[iiE^at l -coast;:,, ^tt 

[0 0 6 0] *J8W^*H«^oi>TttWLfc 

^-^tECUlOll xy^yECU6l:C 
VTECU8 t*n*«JB*S:a6«-t-*t©i: UttfePJ L 
fc^. xy E CU 6 WC VT E C U 8 ttit, 

^-^ecui o«-e*WK»*»tT?*<«Blib* 

^^^-^Ecuion^tertia^ 
-^■tecui o^rti^^it^fA^e., mSE* 

[0 l ] St*«o*HMWi/^^ A'^flc©«j«*:*i- 

[13 3] ib^KSfflo^y^SrSi-tftMH-efcSo 
[El 4] HJEM^l7— h i^-f vft!H9<DAflc«*^-t- 

40 [0 5] ^^^^^A^^5^T^fT^n5^^~ 
[^K«] 

2 • • • ai^v?V, 4 • • • CVT, 6 • • • ^> 
v^yECU, 10 ■ • • -7^-^tECU, 11 • • 

• g#3£itt h/U^JSSaS, 1 2 ■ • • 

13 - • ■ Bb^RrSaS, 1 4 • • • 

vianKikim. i 5 • • ■ i e ■ ■ 

• CVTAA h7U^»!36», 2 2 • • • T^^- 
50 • • • illf V 
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M2 0 0 2-5 2 7 7 



(51) Int. CI. 7 

B6 0K 41/00 
41/12 
41/20 

F 0 2 D 29/00 
29/02 

// F 1 6H 59:06 
59:14 
59:18 
59:42 
59:60 
59:66 
59:74 
63:06 



3 0 1 



3 0 1 



(72) 9r 
(72) IBM* ®# *t 



F I 

B6 0K 41/00 
41/12 
41/20 

F 0 2 D 29/00 
29/02 

F 1 6H 59:06 
59:14 
59:18 
59:42 
59:60 
59:66 
59:74 
63:06 



T-73-r (#%) 



3 0 1 F 



C 

3 0 1 D 



F*— 3D041 AA69 AB01 AC04 AC15 AC19 
AC28 AD02 AD07 AD 10 AD30 
AD31 AD44 AD51 AE03 AE31 
AE43 

3G093 AA01 AA06 BA15 DA01 DA06 
DB03 DB05 DB11 DB16 DB17 
EA02 EB03 EB04 EC01 FA03 

3J552 MA07 MA12 NA01 NB04 PA54 
PA59 PA65 RA27 SA34 SB01 
UA02 UA06 UA08 VA12W 
VA32W VA32Y VA322 VA34W 
VA34Y VA43W VA43Z VA44Z 
VA47Z VA74W VA74Y VA74Z 
VA76Z VB01Z VB03Z VB04Z 
VB08W VB12Z VB16Z VC01W 
VC01Z VC02W VC02Z VC03Z 
VC05Z VC06Z VC07Z VC08Z 
VC10W VC10Z VD01W VD02Z 
VD05Z VD11Z VD16Z VE03Z 
VE04Z 
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